S2 Supplementary Fig. S1 . Prediction of intrinsically unstructured regions of CXXC5 protein by the IUPred web server (https://iupred2a.elte.hu). The prediction of intrinsically unstructured regions from amino acid sequences is dependent on the estimation of the energy content of total pairwise inter-residue interactions. The score ranges from 0 (complete order) to 1 (complete disorder). A score above 0.5 is accepted as intrinsically unstructured regions, as seen in the amino-terminus of CXXC5. The blue box indicates the CXXC domain.
S3 Supplementary Fig. S2 . Ligand effects on the growth of cells. Effects of siRNAs specific to CXXC5 on cellular growth. (a) MCF7 cells grown in 10% CD-FBS containing medium for 48h were transiently transfected without (UT) or with CtS, siRNA#2 or siRNA#10 in the absence (0.01% ethanol) or the presence of 10 -8 M E2 for 24h, 48h or 72h. Cells were then subjected to cell counting using hemocytometer or MTT assay. Results, which are the means ± S.E. of three independent determinations, depict fold change in cellular growth compared with those observed with cells at time 0 in the absence of E2, which is set to 1. The asterisk indicates significant change, the superscript "a": significantly different from the corresponding ethanol-treated group (-E2); superscript "b": significantly different from CtS transfected cells in the presence of E2; superscript "c": significantly different from siRNA#2 transfected cells in the presence of E2. (b) MCF7 or (c) T47D cells grown in 10% CD-FBS containing medium for 48h were transiently transfected with CtS or siRNA#10 in the absence (0.01% ethanol) or the presence of 10 -8 M E2. MCF7 cells were also transfected in the presence of 10 -6 M ICI (+ICI) or of 10 -8 M E2 and 10 -6 M ICI (E2+ICI) for 48h. Cells were then subjected to cell counting using a hemocytometer. Results, which are the means ± S.E. of three independent determinations, depict fold change in cellular growth compared with cells transfected with CtS in the absence of E2, which is set to 1. Asterisk with superscript "a" indicates significant difference from CtS transfected cells in the absence of E2; whereas superscript "b" depicts a significant difference from transfected cells in the presence of E2.
S4 Supplementary Fig. S3 . Analysis of gene expressions using RT-qPCR. (a, b) MCF7 cells grown in 12-well tissue culture plates (9 x 10 4 cells/well) in 10% CD-FBS medium for 48h were transiently transfected using 10 nM of CtS or siRNA#10. Forty-eight hours after transfection, cells were treated without (-E2; ethanol, 0.01% as vehicle control) or with 10 -8 M of E2 (+E2) for 3 hours. (a) Total RNA was subjected to cDNA conversion followed by qPCR using a primer set specific to a selected gene. Results, which are the mean ± S.E. of three independent determinations, depict fold changes in mRNA levels compared with those observed in cells transiently transfected with CtS in the absence of E2, which is set to 1. The asterisk indicates a significant change. (GSE132513) was used to analyze the differential methylation of E2-regulated genes that are affected by CXXC5 knockdown. To this end, normalized methylation scores were downloaded from the GEO database, and the ratio of methylation scores in "E2 stimulated" cells to "E2-deprived" cells were taken. A fold change cut-off of 1.2, in the absence (-E2) or presence (+E2) of E2 in three biological replicates, was used to determine differentially methylated genes. A heatmap of the methylation scores, with increased (red) and decreased levels (blue), of E2-regulated genes whose expression depends on CXXC5 modulation was generated using Morpheus software (https://software.broadinstitute.org/morpheus/). Asterisks indicate changes in the promoter regions.
S7 Supplementary Fig. S6 . Electrophoretic mobility shift (EMSA). To assess the ability of the recombinant FL-CXXC5 or its CXXC domain (CXXC-D), 50 μM double-stranded DNA fragment that bears a central unmethylated CG (5'-GTGATACCGGATCAGT-3' or methylated (mCG) CpG dinucleotides was mixed with FL-CXXC5 at 1:0.5, 1:1, 1:2, 1:4 and 1:8 molar ratios or with CCCX-D at 1:4 molar ratios. FL-CXXC5 was also mixed with DNA fragment bearing hemimethylated DNA fragment (the upper strand: 5'-GTGATACCGGATCAGT-3'; the lower strand: 5'-GTGATACmCGGATCAGT-3') at 1:4 molar ratios. Samples were run onto 5% native TBE gel, stained and visualized with UV spectrometry. "M" represents the molecular marker. "Free" denotes unbound DNA; "Shifted" indicates DNA bound protein. A representative experiment performed with two independent times is shown.
S8 Supplementary Table S1 . Nucleotide sequences of primers for RT-qPCR and siRNAs. Shown are the nucleotide sequences of primers for selected genes and of siRNAs specific for CXXC5 or a scrambled siRNA as control (CtS).
Primers for RT-qPCR, 5' to 3'
TCGGAAACACCACGGGCAAAGA GCGGCAGTCTACTGACATCAAC siRNA Sequence, 5' to 3' siRNA#2 CAGCAGTTGTAGGAATCGAAA siRNA#10
TCAGATTTGCAAATTCAGAAA CtS TTCTCCGAACGTGTCACGT S9 Supplementary Table S2 . Gene expression analysis using PanCancer Pathway Panel. MCF7 cells grown in 12-well tissue culture plates (9 x 10 4 cells/well) in 10% CD-FBS medium for 48h were transiently transfected using 10 nM of CtS or siRNA#10. Forty-eight hours after transfection, cells were treated without (ethanol, 0.01% as vehicle control) or with 10 -8 M of E2 for 3 hours. Total RNA (50 ng) was subjected to the nCounter PanCancer Pathway Panel gene expression analysis with nCounter Digital Analyzer. Quality control, data normalization and differential expression analyses were carried out using Nanostring nSolverTM 3.0 Analysis software together with its Advanced Analysis plug-in. Results from each treatment group normalized to the results obtained with indicated groups in the absence (-E2) or the presence of E2 (+E2) are shown with increasing and decreasing (-) levels and are the mean of fold change in log2 scale from three independent determinations. 
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